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CHAPTER 1 
INTRODUCTION 
Loneliness has become a much researched area during the past few decades, 
understandably so given the effects loneliness can have on individuals.  Much effort has gone 
into predicting levels of loneliness among different age groups as well as reducing loneliness.  
In order to reduce overall levels of loneliness, a better understanding of change in loneliness 
over time is needed.  This paper will examine change in loneliness over a six year period 
among adults aged 65 years of age and older. 
Many researchers (Dean, 1962; Tunstall, 1966) say that the old-old (i.e., 80 years of 
age and older) are lonelier than the young-old (i.e., 65-74 years of age), which implies an 
increase in loneliness with age.  However, the previous cross-sectional differences between 
age groups could simply be a result of generational effects.  That is, individuals born in 1900 
may be lonelier than those born in 1910, leading to generational effects in cross-sectional 
studies.  Until change in loneliness over time is examined, the separation of age from 
generational effects will not be possible.   
Perhaps a better question is why should it matter if individuals begin to increase in 
loneliness with increasing age.   Loneliness has been found to predict mortality (Russell, 
Cutrona, Hessling, Wallace, 1998), nursing home admission (Russell, Cutrona, de la Mora & 
Wallace, 1997), and immune-system functioning (Kiecolt-Glaser, Garner, Speicher, Penn, 
Holliday & Glaser, 1984).  These findings indicate that loneliness is an important variable to 
examine in the context of trying to enhance the health and well-being of the elderly. 
Getting researchers to agree on a definition of loneliness is difficult.  It seems that 
everyone who works in the area has a slightly different definition of the construct.  Most of 
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these definitions appear to differ only semantically and not substantively.  Weiss (1973) was 
one of the first researchers to develop a model of loneliness.  He defined loneliness as, 
“…caused not by being alone but by being without some definite needed relationship or set 
of relationships…” (p. 17).  That is one component almost all loneliness definitions have in 
common. 
Loneliness is a widely occurring phenomenon depending on whose results you rely 
upon; estimates of rates in the literature range from 5% (Samuelsson, Andersson, & Hagberg, 
1998) to 44% (Martin, Hagberg, & Poon, 1997).  These figures rely on different samples in 
different countries and different age groups.  National and international samples of older 
adults have found rates of loneliness (either sometimes or always) to range from 19% (Berg, 
Mellstrom, Persson & Svanborg, 1981) to 44% (Martin et. al., 1997).  These figures, 
however, may be lower than the levels of loneliness in adolescence, which is the age group 
typically found to have the highest rates of loneliness (Russell, 1996). 
A number of theoretical perspectives on loneliness have been developed.  Of those 
perspectives there are four that are primarily explored.  Those are the existential, cognitive, 
psychodynamic, and interactionist perspectives.  The interactionist perspective will guide this 
study, especially since the loneliness measure employed here is based on that perspective. 
Chapter 2 presents a review of relevant variables for the study.  I first discuss the 
definition of loneliness and its measurement.  Next I turn to discussing theoretical 
perspectives on loneliness.  A discussion of population and demographic changes is covered 
separately to assist in understanding why loneliness among older adults is an important topic. 
Chapter 3 presents the methodology for this study, including sample selection, 
instruments used, and procedures followed in gathering the data. 
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Chapter 4 presents the results of the study.  I will first present demographic 
characteristics of the sample.  Next, I will discuss the loss of participants over time.  Finally, 
I will present results of the growth curve modeling analyses.   
Chapter 5 discusses the implications of the results.  I will also discuss 
limitations of this study and implications of the findings for future research on 
loneliness.
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CHAPTER 2 
LITERATURE REVIEW 
Being alive means being in a body – a body separated from all 
other bodies.  And being separated means being alone.  This is 
true of every creature, and it is true of man more than any other 
creature.  He is not only alone; he also knows that he is alone.  
Aware of what he is, he therefore asks the question of his 
aloneness.  He asks why he is alone and how he can overcome his 
being alone.  He cannot stand it; but cannot escape it either.  It is 
his destiny to be alone and to be aware of it.  Not even God can 
take away this destiny from him.  (Paul Tillich, 1980, p. 547). 
 
 Loneliness is a topic that has been discussed by authors, philosophers, and musicians 
for countless years.  It seems to be a basic component of human existence, something 
acknowledged in the popular media.  However, loneliness did not become a primary research 
topic until the late 1970’s and 1980’s.  Despite this newfound attention, there is a great deal 
about the concept of loneliness that is not yet understood.  This paper will explore issues 
related to changes in loneliness among older adults (i.e., those individuals 65 years of age 
and older). 
Definitions of Loneliness 
It seems as though every researcher who studies loneliness has developed a definition 
of the term.  Many of these definitions have similar aspects but differ semantically.  Three 
definitions that incorporate widely used aspects of the construct will be discussed below.   
Fees, Martin, and Poon (1999) presented a definition that is derived from two other 
researchers (Lopata, 1995; Weiss, 1973).  This definition seems to incorporate many aspects 
of other commonly used definitions.  They argue that, “Loneliness is a concept that relies on 
comparisons.  It is defined as a sentiment that is experienced when one’s lifestyle is deprived 
of the relationships desired and current relationships are seen as inadequate in comparison to 
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those of the past, to those anticipated in the future, or to those possessed by other people” (p. 
p.231).  This is partially based on a definition by Weiss (1973).  He defined loneliness in the 
following way: “Loneliness is caused not by being alone but by being without some definite 
needed relationship or set of relationships… Loneliness appears always to be a response to 
the absence of some particular type of relationship or, more accurately, a response to the 
absence of some particular relational provision” (Weiss, 1973, p. 17).   
Perlman and Peplau (1984) present a very comprehensive definition that incorporates 
many aspects of loneliness that other researchers include in their definitions of the concept: 
Loneliness is the unpleasant experience that occurs when a 
person’s network of social relationships is significantly different in 
either quality or quantity.  This definition shares three points of 
agreement with the way most other scholars view loneliness.  First, 
loneliness results from a deficiency in a person’s social 
relationships.  Loneliness occurs when there is a mismatch 
between a person’s actual social relations and the person’s needs or 
desires for social contact… Second, loneliness is a subjective 
experience; it is not synonymous with objective social isolation.  
People can be alone without being lonely, or lonely in a crowd.  
Third, the experience of loneliness is aversive.  Although 
loneliness may be a spur to personal growth, the experience itself 
is unpleasant and distressing. (p. 15) 
 
One factor that has been linked to loneliness is being alone.  Fischer and Phillips 
(1982) treated the concepts of being alone and loneliness as though they were synonymous.  
Researchers now almost universally agree that loneliness is not the same as being alone.  
Cutrona (1982) found that the qualitative assessment of an individual’s relationships has the 
same or greater impact on loneliness than the actual number of relationships they have.  
Many studies have found that individuals who are alone (or socially isolated) and quite 
content with their interactions with others report never being lonely (Wenger, Davies, 
Shahtahmasebi, & Scott, 1996).  Some researchers describe the distinction between 
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loneliness and being alone in the context of a cognitive discrepancy model (Perlman & 
Peplau, 1981; Russell, Cutrona, Skaff, McRae, & Gomez, 2005; Russell, Steffen, Yurko, & 
Salih, 1981).  This model predicts that loneliness occurs when individuals perceive a 
difference between their ideal and actual level of social involvement.  According to this 
model, individuals develop an internal standard or expectation against which they judge their 
current interpersonal relationships.  If their current relationships with others exceed this 
standard, then individuals are satisfied with their relationships and do not experience feelings 
of loneliness.  If their current relationships with others are below this standard, then 
individuals are dissatisfied with their relationships and experience feelings of loneliness. 
One distinction that is frequently made within the loneliness literature is between 
social and emotional loneliness.  Weiss (1973) first drew this distinction.  Social loneliness is 
caused by a lack of social integration and embeddedness.  This type of loneliness may be 
experienced following relocation to a new place (e.g., leaving home for college) and can best 
be resoled by acquiring new social relationships.  Emotional loneliness refers to an absence 
of a reliable attachment figure, such as a romantic partner.  Corresponding to attachment 
theory (Bowlby, 1969), Weiss stressed that absence or loss of an attachment figure could 
only be resolved by another close and intimate bond.  Other supportive friendships cannot 
compensate for the loss and lessen feelings of emotional loneliness. 
Prevalence of Loneliness 
 The prevalence of loneliness is something that has been and is still being debated.  
Berg, Mellstrom, Persson, and Svanborg (1981) found that 19% of their Swedish sample over 
80 years of age reported either some or frequent loneliness.  Martin, Hagberg, and Poon 
(1997) found among centenarians in the United States that loneliness rates were 
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approximately 30%, whereas the rate jumped to 44% in Swedish centenarians.  Dugan and 
Kivett (1994) found that 68% of their sample aged 65 and over reported being lonely 
sometimes or quite often.  In a small sample, Samuelsson, Andersson, and Hagberg (1998) 
found that older adults were less lonely; 22% of participants age 67 reported being lonely 
whereas only 5% of those age 78 and 14% of those age 80 reported being lonely. 
 National surveys have also examined loneliness.  One national poll of individuals 
over age 18 found that over a third of Americans (36%) reported feeling lonely at least some 
of the time (DeStefano, 1990).  Thirty-four percent of adults aged 50 and over reported being 
lonely at least some of the time, whereas individuals 18-29 years of age reported the highest 
levels of loneliness (41 percent; DeStefano, 1990).  Participants with the smallest number of 
friends in their social network reported the highest levels of loneliness (50%), whereas 
participants with 10-20 or 20 or more friends had loneliness rates of 36% and 28%, 
respectively (DeStefano, 1990). 
Many researchers have found that loneliness is more common among adolescents and 
college students than older adults (Franzoi & Davis, 1985; Medora & Woodward, 1986; 
Parlee, 1979; Peplau, Bikson, Rook, & Goodchilds, 1982; Rokach, 2000; Rubenstein & 
Shaver, 1979, 1982; Russell, 1996).   One of the most commonly used loneliness scales, the 
UCLA Loneliness Scale, has shown that college students are more lonely than older adults 
(Russell, 1996).  Loneliness is often viewed as a major problem of old age but these results 
help to dispel the myth of the lonely older adult.  The National Council on Aging (1976) 
found that 60% of individuals under 65 years of age considered loneliness to be a very 
serious problem for older adults, whereas only 12% of those over 65 felt that it was.  Perlman 
and Peplau (1984) have hypothesized that younger adults may have unrealistic expectations 
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about their social relationships (as compared with older adults), which contributes to a 
discrepancy between their actual and ideal relationships and leads to feelings of loneliness.  
This point will be discussed further in the next section. 
Theoretical Perspectives 
The field of loneliness has been explored from a variety of theoretical perspectives.  
Four of these theoretical perspectives in common use are outlined below (Perlman & Peplau, 
1981).  These theories have helped to shape the research that will be discussed as well as the 
research that is conducted in this dissertation. 
Existential 
 The existential perspective views loneliness as an automatic condition which allows 
individuals to construct a better understanding of themselves (Tillich, 1963).  As with many 
concepts from the existential perspective, loneliness is viewed as a positive opportunity and a 
necessary one (Donaldson & Watson, 1996).  There are several criticisms of this perspective 
that primarily revolve around its failure to discriminate between being alone and feeling 
lonely (Donaldson & Watson, 1996) and ignoring potentially negative aspects of being alone 
(Weiss, 1973).  
Cognitive 
 Cognitive theories center around the response to loneliness that is proposed to occur 
when individuals are unable to meet standards they have set for themselves (Weeks, 1994).  
The cognitive perspective has much in common with self-fulfilling prophecies, in that people 
may judge themselves to be lacking (in this case, in friendships or social support) which then 
perpetuates the low self-esteem problem that caused them to judge themselves to be lacking.  
The cognitive perspective does deal with the issue of interventions and proposes that raising 
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self-esteem and social skills will reduce feelings of loneliness.  There is some empirical 
evidence that supports such interventions (Andersson, 1990).  There are two primary 
criticisms of the cognitive perspective, which are (1) it does not take into account links 
between social networks and loneliness (Wenger, Davies & Shahtamsebi, 1993), and (2) it 
does not account for individuals with cognitive impairments (Ribeiro, 1989).  Previous 
research has shown that individuals with cognitive impairments can still have feelings of 
loneliness (Holmen, Ericsson, Andersson, & Winblad, 1992).  However, this theory assumes 
that a number of cognitive processes must occur in order for feelings of loneliness to 
develop.  It is debatable if individuals with cognitive impairments can complete all of the 
cognitive processes necessary to feel lonely given the assumptions of this theory. 
Psychodynamic 
The psychodynamic perspective is also called the pathological perspective.  This 
model is based on the Freudian approach, although Freud himself never wrote about 
loneliness.  It proposes that loneliness develops based on experiences as a child and through 
the process of developing attachments (Fromm-Reichman, 1959).  As expected, treatments 
for loneliness within this perspective involve the analysis of each individual’s early 
development (Birren & Sloane, 1980).  There is one major criticism of this perspective.  It 
does not take into account demographic characteristics that predict loneliness such as age, 
gender, and social class (Donaldson & Watson, 1996). 
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Interactionist 
The interactionist theory of loneliness was made well known by Weiss (1973) but is 
based on the work on attachment theory by Bowlby (1973).  Weiss (1973) emphasized that 
loneliness is not solely a function of personality or situational factors.  He proposed that 
loneliness is the product of their combined (or interactive) effects.  Weiss (1973) also made a 
distinction between two types of loneliness: social and emotional loneliness.  The causes of 
loneliness from this perspective are the lack of an adequate social network or the lack of an 
attachment figure. 
To understand the distinction between social isolation and loneliness, the cognitive 
discrepancy model of loneliness was developed (Perlman & Peplau, 1981).  According to this 
model individuals develop an internal standard or expectation against which they judge their 
current network of interpersonal relationships.  If their current relationships with others 
exceed this standard, then individuals are satisfied with their relationships and do not 
experience feelings of loneliness.  If their current relationships with others are below this 
standard, then individuals are dissatisfied with their relationships and experience feelings of 
loneliness.  The hypothesized relationship between current relationships, the comparison  
level, and satisfaction with relationships is shown in Figure 1.  
The cognitive discrepancy model of loneliness represents an extension of earlier 
theoretical ideas developed by Thibaut and Kelley (1959). They present an analysis of 
satisfaction and attraction in dyadic relationships based on the individual’s comparison level 
(CL).  If the outcomes experienced by the individual for a given relationship are above the 
CL, then the individual is satisfied and attracted to the relationship.  If the outcomes 
experienced by the individual for that relationship are below the CL, then the individual is 
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dissatisfied and not attracted to the relationship.  The cognitive discrepancy model of 
loneliness proposes that the individual develops a comparison level for his or her entire 
network of social relationships.  This CL can be thought of as representing the quantity or 
quality of social contact the person  
Figure 1. 
Predicted relationship between actual-ideal relationship and satisfaction. 
-2 -1 0 1 2
Current Relationships - Comparison Level
Re
la
tio
ns
hi
p 
S
at
is
fa
ct
io
n
 
desires, and is used by the individual to evaluate the adequacy of his or her current social 
network.   Thus, the cognitive discrepancy model hypothesizes that satisfaction with social 
relationships and feelings of loneliness are jointly determined by the person’s current social 
relationships and his or her CL for social relationships.  Russell et al. (2005) tested this 
hypothesis in samples of high school and college students.  They predicted a non-linear 
relationship between actual minus ideal social contact and feelings of loneliness among both 
high school and college student samples.  The analyses provided support for the cognitive 
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discrepancy model of loneliness.  Specifically, the discrepancy between the student’s ideal 
and actual number of close friends was found to be related in a non-linear fashion to feelings 
of satisfaction with friendships and loneliness, after controlling for the number of close 
friends reported by students.  These results were found for both high school and college 
student samples, and for both close and casual friendships. 
Summary 
The four theoretical approaches presented here all vary greatly on the basic 
fundamentals of loneliness, namely when loneliness begins and why it occurs.  Existential 
approaches to loneliness see it as an automatic occurrence that is very positive and necessary.  
Cognitive approaches turn loneliness into essentially a self-fulfilling prophesy, although 
these approaches do examine interventions as a possibility to improve outcomes of 
loneliness.  Psychodynamic approaches are based on Freudian concepts and posit that 
loneliness develops from early childhood experiences.  Finally, the approach that is probably 
the most researched is the interactionist model.  This approach proposes that loneliness is 
made up of social and emotional components.  These two aspects then come into play in the 
cognitive discrepancy model.  This model proposes that when the outcomes experienced by 
an individual in a given relationship are above a CL, the individual is satisfied and attracted 
to the relationship.  Alternatively, if the outcomes experienced by the individual for that 
relationship are below the CL, then the individual is dissatisfied and not attracted to the 
relationship 
Changing Demographics 
Older adults represent a rapidly growing and changing group.  In 1900, there were 242,000 
individuals between 80-84 years of age in the United States, and 122,000 individuals over 
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age 85 (Taeuber & Rosenwaike, 1992).  People over age 65 accounted for approximately 4% 
of the U.S. population or less than one person in 25 in 1900.  By 1985, one in nine 
Americans or 11.7% of the population was 65 years of age or older. By 2010, because of the 
maturation of the baby boomers, one in seven Americans (14%) will be at least 65 years old 
(Day, 1996).  Table 1 and Figure 2 show the population increases for individuals aged 65 and 
older between the years 1950–2050. 
 
Table 1 
Number and Proportion of Population Over Age 65: 1950-2000, with Projections to 2050 
 Numerical Values: Proportion: 
 
65-74 75-84 85+ 
65 and 
over 
Total, all 
ages 65-74 75-84 
85 and 
over 
65 and 
over 
1950 8,415 3,277 577 12,269 150,697 5.6 2.2 0.4 8.1 
1960 10,997 4,634 929 16,560 179,323 6.1 2.6 0.5 9.2 
1970 12,447 6,124 1,409 19,980 203,302 6.1 3 0.7 9.8 
1980 15,581 7,729 2,240 25,550 226,546 6.9 3.4 1 11.3 
1990 18,045 10,012 3,021 31,079 248,710 7.3 4 1.2 12.5 
2000 18,391 12,361 4,240 34,992 281,422 6.5 4.4 1.5 12.4 
2010 21,269 12,851 6,123 40,243 308,936 6.9 4.2 2 13 
2020 31,779 15,584 7,268 54,631 335,805 9.5 4.6 2.2 16.3 
2030 37,948 23,903 9,603 71,454 363,584 10.4 6.6 2.6 19.7 
2040 35,470 29,170 15,409 80,049 391,946 9 7.4 3.9 20.4 
2050 37,943 27,902 20,861 86,706 419,854 9 6.6 5 20.7 
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Figure 2 
Population Increases Over Age 65: 1950-2000, with Projections to 2050 
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Source: U.S. Census Bureau
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The most significant increase has been among the so-called "oldest-old," those 
individuals over age 85 (Neugarten, 1982). In 1984, of the 28 million persons aged 65 and 
over in the United States, about 8.8 million were aged 75 to 84 and almost 2.6 million 
persons were aged 85 and over (Day, 1996). The 85+ population has grown more rapidly 
than any other age group in our country (i.e., a 165 percent increase from 1960 to 1982), and 
is expected to increase fivefold by 2050 when it will represent 5% of the U.S. population and 
24% of the 65+ population (Rosenwaike, 1985).  These changes in demographics are 
sometimes called a population bulge as can be seen in Figure 3.  
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Figure 3 
Population Bulge: U.S. Population Demographic Changes 1950-2050 
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Part of the reason behind these demographic changes is increased life expectancy.  Life 
expectancy for newborns has increased substantially over the past 70 years, from 57.1 years 
for individuals born in 1929 to 77 years for individuals born in 2000 (Arias, 2000).  Table 2 
shows the increases in life expectancy both overall and by gender and race between 1970-
2000. 
The Current Study 
This study will attempt to develop a longitudinal model of changes in loneliness 
among older adults by incorporating the primary predictors of loneliness as found in cross-
sectional research.  Each predictor of loneliness is described in more detail below.  Following 
the summary in each category is the hypothesized relationship of that variable to loneliness 
both in terms of initial level and change in loneliness over time.  Figure 4 shows the 
hypothesized model including the predicted direction of the relationship between these  
  
Table 2 
Life Expectancy Rates in United States 1970-2000 
 1970 1975 1980 1985 1990 1995 2000 
All 70.8 72.6 73.7 74.7 75.4 75.8 77 
Male 67.1 68.8 70 71.1 71.8 72.5 74.3 
Female 74.7 76.6 77.4 78.2 78.8 78.9 79.7 
        
White 71.7 73.4 74.4 75.3 76.1 76.5 77.6 
Male 68 69.5 70.7 71.8 72.7 73.4 74.9 
Female 75.6 77.3 78.1 78.7 79.4 79.6 80.1 
        
Black 64.1 66.8 68.1 69.3 69.1 69.6 71.9 
Male 60 62.4 63.8 65 64.5 65.2 68.3 
Female 68.3 71.3 72.5 73.4 73.6 73.9 75.2 
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variables and loneliness.  Proposed changes in loneliness are examined through variables 
which have previously only been examined as predictors of cross-sectional levels of 
loneliness, due to the fact that there are few studies examining changes in loneliness over 
time among older adults.   
Jylha (2004) and Wenger and Burholt (2003) are among the few researchers who 
have examined loneliness over time.  Both appear primarily concerned with examining the 
pattern of changes in loneliness over time and not examining predictors of changes in 
loneliness that were observed. Wenger and Burholt (2003) found a slightly positive increase 
in loneliness over time among individuals aged 65 and older.  Jylha (2004) found a similar 
increase in loneliness over time.  However, overall she found that a large proportion of her 
sample (39% at a 20-year follow-up and 51% at a 10-year follow-up) did not report feelings 
of loneliness. 
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Figure 4 
Hypothesized Model with Proposed Directions of Predictors 
19 
Age  
One interesting and easy variable to associate with loneliness is age.  Studies have 
looked at loneliness in a variety of age groups, including older adults.  Pinquart and Sorensen 
(2003) argued that there are four main arguments to support the idea of an age-associated 
increase in loneliness, whereas there are three primary factors that may diminish these 
findings.  Support for age-associated increases in loneliness includes the fact that older adults 
have fewer people available for social contact or social support due to both widowhood and 
the death of close friends and family (Antonucci, 2001; Due, Holstein, Lund, Modvig, & 
Avlund, 1999; Lang, Staudinger, & Carstensen, 1998).  Second, the opportunities that older 
adults have for social contact may be limited by declines in social roles (e.g., retirement).  
Third, physical illness or loss of functioning may reduce older adults’ ability to maintain 
social contacts (Tunstall, 1966; Berg, Mellstrom, Persson, & Svanborg, 1981).  Finally, older 
adults spend more of their days alone than younger adults due to changes in social roles and  
networks as well as health problems.  Pinquart and Sorensen (2003) also acknowledge that 
several factors might actually diminish the effects of age on loneliness.  First, according to 
Socioemotional Selectivity Theory older adults try to maintain social contacts that bring 
about the most positive emotions, whereas other contacts are likely to be dropped 
(Carstensen, 1991).  Second, as discussed previously older adults may have less need for 
social contact than younger adults due to adjusting their expectations.  Finally, older adults 
may not feel comfortable admitting negative feelings such as loneliness to a researcher 
(Rubin, Hill, Peplau, & Dunkel-Schetter, 1980) and therefore may not receive higher scores 
on measures of loneliness. 
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Fees et. al. (1999) found that age had a significant effect on feelings of loneliness in a 
sample that ranged from 60 to 106 years of age.  As their participants’ age increased, they 
were more likely to report feelings of loneliness.  A number of other researchers (Barretta, 
Dantzler & Kayson, 1995; De Jong-Gierveld, Kamphuis, & Dykstra, 1987; Ernst & 
Cacioppo, 1999; Fischer & Phillips, 1982; Holmen, Ericsson, Andersson, & Winblad, 1992; 
Jylha, 2004; Rokach, 1989) have reached the same conclusion. 
Andersson (1998) proposed that age is associated with loneliness but not in a linear 
manner.  He found that loneliness was more common among individuals aged 75 and older 
but leveled off after age 90.  Tijhuis, De Jong-Gierveld, Feskens, and Kromhour (1999) 
found that loneliness increased with age but only among the very old (i.e., age 75 and older).  
Not everyone, however, agrees that increasing age leads to an increase in loneliness.  
Rubenstein and Shaver (1982) found that older adults were not more lonely.  They proposed 
that the effects of age on loneliness were due to poverty and poor health status and that, once 
those variables were controlled for, there was no effect of age on loneliness.  Other 
researchers also argue that older adults are not more lonely when compared to younger age 
groups.  For example, Russell (1996) found that among four samples of individuals ranging 
from college students to people aged 65 and older, the older adults reported the lowest levels 
of loneliness on the UCLA Loneliness Scale.  To understand the magnitude of the difference 
in scores between college students and older adults, Cohen’s d was computed; the value was 
.90, which represents a large effect.  This effect could be due to either age or cohort.  Effects 
due to age are self-explanatory; such effects would mean that changes among individuals are 
due to the age of the individual being sampled.  Effects due to cohort would mean that an 
individual’s level of loneliness was due to the timing of his/her birth.  It is possible that if the 
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same individuals were studied over time loneliness may increase as they age.  However, as a 
whole, older adults may be less lonely than younger adults due to cohort differences.  As 
indicated previously, younger adults may be more lonely due to differences in expectations 
for friendships that are associated with age. 
Gender 
Gender is perhaps the most controversial variable in terms of its association with 
loneliness.  Some studies have reported that men are more lonely than women (Andersson & 
Stevens, 1993; Chang & Yang, 1999).  Many studies have reported that women are more 
lonely than men (Clark & Anderson, 1967; Holmen, Ericsson, Andersson, & Winblad, 1992; 
Jylha, 2004; Kivett, 1979).  A number of researchers have attempted to explain the 
discrepancy in results by proposing that men may be less likely to disclose feelings of 
loneliness than women (Andersson, 1998; Borys & Perlman, 1985; Victor, Scambler, Bond, 
& Bowling, 2000).  Another explanation for the discrepancy between men and women in 
levels of loneliness postulates that loneliness in men is associated with their evaluation of 
their relationship with their partner, whereas loneliness in women is associated with their 
evaluation of their overall social network (De Jong-Gierveld, 1986).  Clearly, no definitive 
answer concerning the gender and loneliness association has been reached.   
Income 
Low levels of income have been found to be associated with loneliness in a variety of 
studies (Andersson, 1998; Harvey & Bahr, 1974; Mullins & Mushel, 1992; Page & Cole, 
1991).  Perlman and Paplau (1984) reported that loneliness was more prevalent among lower 
income groups.  Lempers, Clark-Lempers, and Simons (1989) found that economic hardship 
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had a direct influence on adolescent levels of distress, a factor composed of both depression 
and loneliness.   
Education 
Loneliness has been found to be associated with lower levels of education (Chang & 
Yang, 1999).  Hector-Taylor and Adams (1996) found that having less than ten years of 
education was a significant predictor of loneliness.  These educational findings may be 
related to income or socioeconomic status (SES), given that individuals with lower 
educational levels are more likely to be working at lower paying jobs. 
Marital Status 
Marital status has been shown to strongly affect loneliness among older adults.  
Several studies have found that married adults are less lonely than either widowed, separated, 
or single adults (Jylha, 2004; Rokach & Brock, 1997).  This does not necessarily mean that 
single adults as a group are lonely (de Jong-Gierveld & Aalberts, 1980; Scott, 1979).  Essex 
and Nam (1987) examined groups of women who were either married, never married, or 
formerly married.  Both married and never married women were less lonely than formerly 
married women.  Loneliness appears to be the highest immediately after a spouse or 
significant other has passed away (Robinson-Whelen, Tada, MacCallum, McGuire, & 
Kiecolt-Glaser, 2001; Rokach & Brock, 1997; van Baarsen, van Duijn, Smit, Snijders, 
Knipscheer, 2001).  
Social Networks  
As discussed above, one aspect of many individuals’ social network is their spouse.  
Another important aspect of their social network is friendship.  Having close friends has been 
shown to decrease loneliness in a number of studies (Andersson & Stevens, 1993; Berg, 
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Mellstorm, Persson, & Svanborg, 1981; Essex & Nam, 1987; Russell, Peplau, & Cutrona, 
1980).  Frequent social contacts, such as with neighbors or friends, have also been found to 
decrease feelings of loneliness (Mullins, Johnson, & Andersson, 1989).   
Living Alone 
In addition to small social networks, loneliness has also been linked to living alone 
(Hector-Taylor & Adams, 1996; Mullins, Johnson, & Andersson, 1989).  This is an area of 
concern given that the rates of living alone among older adults have risen during the past few 
decades, from approximately 10% of older people aged 65 and older in 1945 to 
approximately 20% in 1960 (Tunsall, 1957).  However, the link between living alone and 
being lonely is not consistent.  That is, some studies have found that living alone is not 
predictive of an individual’s level of loneliness (Wenger, Davies, Shahtahmasebi, & Scott, 
1996).   
Children 
A number of studies have found that older adults who do not have children report 
higher levels of loneliness (Linnemann & Lenne, 1990; Mullins, Elston, & Gutkowski, 
1996).  Conversely, other studies have found no such association (Koropeckyj-Cox, 1998; 
Mullins & Mushel, 1992; Zhang & Hayward, 2001).  One theory as to why there may be no 
association between having children and loneliness is that the childless individuals may not 
expect the same amount of social contact as parents (Mullins & Dugan, 1990). 
Religion 
Examining the links between religion and loneliness has proved to be a challenge.  
Researchers have hypothesized that it is the nature of both religion, which is a 
multidimensional concept (consisting of a person’s beliefs, motives, and behaviors), and 
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loneliness (which may be defined as a discrepancy between what a person gets and wants 
within relationships) that make it difficult to tease apart this relationship (Paloutzian & 
Janigian, 1986). 
Religion has been hypothesized to be associated with both the social and emotional 
aspects of loneliness (Johnson & Mullins, 1989).  Religiosity has previously been shown to 
be related to loneliness (Ellison, 1983; Johnson & Mullins, 1989; Paloutzian & Ellison, 
1982).  The social aspects of religion have also been found to lower levels of loneliness 
(Johnson & Mullins, 1989).  Some studies, however, have not found the same relationship 
between loneliness and religiosity (Bondevik & Skogstad, 2000).  This may be due to the fact 
that loneliness and religion are fundamentally different concepts or to methodological 
problems with the studies (Bondevik & Skogstad, 2000).  
Cognitive Impairment 
 Cognitive impairment has been shown to affect a number of outcomes relevant to 
older adults, such as hospital and nursing home admissions (Fields, McKenzie, Charleston, & 
Sax, 1986; Russell, Cutrona, de la Mora, & Wallace, 1997; Weiler, Lubben, & Chi, 1991).  
Ryan (1998) found that cognitively impaired older adults were more likely to be lonely than 
non-impaired adults.  Ryan examined the cognitive functioning of participants five days after 
the initial assessment and found that the cognitive status of lonely participants had improved.  
However, he did not find that loneliness was able to significantly predict cognitive changes 
during a hospital stay. 
Depression 
 Depression and loneliness have been found to be highly correlated but distinct 
concepts (Mullins & Blieszner, 1988; Russell, Peplau, & Cutrona, 1980).  For example, 
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Russell (1996) reported a correlation of .52 between these variables.  Both depression and 
loneliness have been found to be associated with the changes that occur during the aging 
process, such as the loss of a loved one or moving into an institution (Cohen-Sachs, 1993; 
Lee, 1994).  Weiss (1973) illustrates the difference between loneliness and depression by 
arguing that with loneliness a person may attempt to integrate new relationships to eliminate 
feelings of loneliness, whereas with depression individuals feel a sense of surrender to 
distress.   
The estimates of depression in elderly populations vary greatly (LaRue, Dessonville 
& Jarvik, 1985).  Some studies report the prevalence of depressive symptomology to range as 
high as 30-65% of the elderly population (Blazer, 1990; Busse & Pfeiffer, 1973; 
Dovenmuehle, Recklass, & Newman, 1970).  Other studies indicate that the prevalence may 
be significantly less than previously thought (Larson, 1978; Costa, Zonderman, McCrae, 
Coroni-Huntley, Locke, & Barbano, 1987).  So no clear consensus has been reached 
regarding the prevalence of depression in older populations. 
Health 
Health is an important concern among older Americans.  Fees et. al. (1999) reported 
that health status appears to decline with age.  Sexagenarians and octogenarians report higher 
percentages of “good” and “excellent” health, whereas centenarians report more “poor” and 
“fair” health status.  One of the most stable findings is that declines in health are associated 
with increases in loneliness (Holmen, Ericsson, Andersson, Winblad, 1992; Kivett, 1979; 
Mullins, Elston, & Gutkowski, 1996; Mullins, Johnston, & Anderson, 1989; Mullins & 
Mushel, 1992; Tijhuis, De Jong-Gierveld, Feskens, & Kromhour, 1999; Wenger, Davies, 
Shahtahmasebi, & Scott, 1996). 
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Poor health may be a cause or a consequence of loneliness.  Cacioppo et al. (2002b) 
proposed four possible mechanisms by which loneliness could affect health: health 
behaviors, cardiovascular activation, cortisol levels, and sleep dysfunction.  They found 
evidence that both cardiovascular activation and sleep dysfunction are affected by loneliness, 
and suggested that the other two mechanisms (e.g., health behaviors and cortisol levels) may 
need more sensitive measurement. 
Longitudinal studies have consistently found social relationships, social isolation, and 
loneliness to be related to mortality (Abramson, 1999; Berkman & Syme, 1979; Jylha & Aro, 
1989; Olsen, Olsen, Gunner-Svensson, & Waldstrom, 1991; Russell, Cutrona, Hessling & 
Wallace, 1998; Seeman, 2000; Sugisawa, Liang, & Liu, 1994).  Using a sample of older 
adults aged 65 and older in Iowa, Russell et al. (1998) found that better interpersonal 
relationships and lower levels of loneliness were associated with decreases in mortality.  
Abramson (1999) found a link between loneliness and mortality after controlling for other 
significant predictors of mortality (e.g., demographic variables, physical and psychological 
health factors) in a New Haven sample of adults aged 65 and older.   
Activities of Daily Living (ADLs) 
 The term “activities of daily living” or ADLs includes many tasks that are basic to 
daily life or functioning, such as toileting, feeding, dressing, bathing and transfer.  In order to 
live an independent life, an individual should be able to manage these activities with little or 
no assistance.  Many studies have found that physical incapacity is associated with greater 
loneliness in addition to self-reported health status (Berg, Mellstrom, Persson, & Svanborg, 
1981; Kivett, 1979).  Other studies (Bondevik & Skogstad, 1998; Holmen, Ericsson, 
Andersson & Winblad, 1993) found no association between reported ADL levels and 
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feelings of loneliness.  Bondevik and Skogstad (1998) proposed that the perception of health 
status may be more important to self-reported loneliness than actual physical limitations. 
Hearing Impairment 
Having a hearing impairment is technically a component of overall health status but 
has been researched separately and received individual attention in the loneliness literature.  
This is for good reason; approximately 29% of older adults have a hearing impairment and, 
among individuals over 85 years of age, that number increases to 51% (Chen, 1994).  Several 
studies have shown that having a hearing impairment is related to loneliness (Chen, 1994; 
Dugan & Kivett, 1994; Kivett, 1979; Kramer, Kapteyn, Kuik, & Deeg, 2002).  Interestingly, 
Dugan and Kivett (1994) found that having a hearing impairment was significantly related to 
loneliness even after controlling for overall health status. 
Visual Impairment 
 Having a visual impairment is also a component of overall health status but it too has 
received specific attention in the loneliness literature.  Several researchers have examined the 
effects of visual impairment on loneliness (Barron, Foxall, Von Dollen, Jones, & Shull, 1994; 
Kivett, 1979).  Kivett (1979) found that self-rated vision was an important predictor of 
loneliness. 
Sleep Problems 
 Loneliness also appears to be related to sleep problems or sleep efficacy.  Cacioppo 
et. al. (2002a) found that loneliness did predict sleep efficacy, answering the question they 
asked in their title, “Do lonely days invade the nights?”  This replicates another Cacioppo et. 
al. (2002b) study, which showed that sleep dysfunction predicted loneliness among 
undergraduate students. 
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Summary 
 As demonstrated above, a variety of personal and social characteristics have been 
examined in relationship to loneliness.  These characteristics have been studied in depth from 
childhood through late adulthood.  Despite the wealth of literature in the area, the main 
omission has been an examination of the relationship between these variables and changes in 
loneliness over time.  Cross-sectional predictors that have been found to significantly predict 
loneliness may not have the same effect when loneliness is examined over time.  The purpose 
of the present study is to examine factors that predict initial levels of loneliness as well as 
changes in loneliness over a six year period in a sample of older Iowans. 
Hypotheses 
 It is hoped that this study will yield information that would help develop a 
comprehensive model of loneliness over time.  The hypotheses for this study are: 
1. Increasing age will be positively associated with levels of loneliness and changes in 
loneliness over time. 
2. Gender will not be associated with either initial levels of loneliness or changes in 
loneliness over time. 
3. Education level will be negatively associated with initial levels of loneliness. 
4. Income levels will be negatively associated with initial levels of loneliness. 
5. Greater depressive symptomology will positively predict loneliness.  By contrast, 
being married, increased social network size, number of living children, and group 
involvement will negatively predict loneliness and change in loneliness.  
6. More frequent religious attendance will be negatively associated with both initial 
levels and change in loneliness. 
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7. Increased cognitive impairment will be positively associated with both initial levels 
and changes in loneliness. 
8. Higher self-reported health status will be negatively associated with overall loneliness 
whereas having a hearing or visual impairment, sleep problems, or greater problems 
performining ADL’s will be positively associated with higher initial loneliness levels 
and a greater increase in loneliness over time.  
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CHAPTER 3 
METHOD 
Participants 
 The data to be used in the present study are derived from the Iowa portion of the 
Established Populations for Epidemiologic Studies of the Elderly (EPESE; Cornoni-Huntley 
et al., 1986, 1990).  In order to select the Iowa sample, a census was first conducted of all 
individuals 65 years of age or older residing in two rural Iowa counties (Iowa and 
Washington) in 1981.  Baseline interviews were conducted between December, 1981, and 
July, 1982, with 3,763 individuals representing 82% of the eligible individuals who were 
identified from the census.  For 3,097 of these individuals (84%), the interviews were 
conducted in person; proxy interviews were conducted for the remaining 666 participants, 
with the loneliness measure not being administered as part of the proxy interviews.  
Therefore, the subsample that was interviewed in person was used in these analyses.  An 
additional 26 participants either had the interview terminated (usually due to cognitive 
impairment) or completed the interview with considerable missing data.  These 26 
participants did not complete the UCLA Loneliness Scale and therefore were omitted from 
the analyses, leaving 3,071 participants at baseline.   
Table 3 includes information from the two follow-up assessments at Year 3 and Year 
6 regarding dropout rates.  Prior comparisons on demographic variables between the 
individuals interviewed in person versus data collected by other means (i.e., telephone, proxy 
interviews) indicated that those interviewed in person tended to be younger, more educated, 
more affluent, married, and female (Russell, Cutrona, de la Mora, Wallace, 1997).  Thus, 
caution is advised before generalizing these results to all older individuals.  Data from the 
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two in-person assessments that were conducted following the baseline interviews at Years 3 
and 6 will also be examined.  There were also approximately yearly assessments that 
occurred between baseline and the two follow-up assessments used here.  Those assessments 
were short telephone interviews which did not ask the loneliness items and will therefore not 
be included in the analyses.   
Table 3 
Reasons for Lack of Participation in Subsequent Interviews  
Assessment Number Reason 
Time 3   
 1 Dropped Out 
 9 Dropped Out, Participated Later 
 11 Died 
 14 Not Face-to-Face Interviews 
 178 Not Eligible (did not complete baseline assessment 
either Face-to-Face or used a proxy) 
 213 Total 
   
Time 6   
 164 Dropped Out 
 45 Dropped Out, Participated Later 
 321 Died 
 159 Not Eligible (did not complete baseline assessment 
either Face-to-Face or used a proxy) 
 689 SubTotal 
 51 Participated at T6 but not T3 
 638 Total 
 
 The basic demographic characteristics of participants at baseline are presented in 
Table 4.  The average age of participants was 74.40 years (range, 65-102 years), and 63% of 
the sample were women.  Only 1 participant in the sample was non-white, which is 
consistent with the racial characteristics of the older rural population in Iowa.  Fifty-seven 
percent of the sample were married and most of the remaining participants were widowed. 
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Participants had completed an average of 11 years of education (SD = 2.98 years).  Annual 
incomes ranged from $7,000 and $10,000 (in 1981 dollars).  Sixty percent of participants 
were retired.  Table 5 presents the remaining demographic characteristics of participants at 
baseline. 
Table 4 
Demographic Characteristics of Participants at Baseline 
Variable No. % 
Age   
65-69 866 28.2 
70-74 838 27.3 
75-79 678 22.1 
80-84 429 14.0 
85-89 207 6.7 
90+ 53 1.7 
Sex   
Male 1145 37.3 
Female 1926 62.7 
Education   
Grade school 1161 37.8 
Some high school 390 12.7 
High school graduate 895 29.1 
Some college 368 12.0 
College graduate 254 8.3 
Marital status   
Married 1738 56.6 
Separated 22 0.7 
Divorced 55 1.8 
Widowed 1079 35.1 
 
Note. The number of respondents does not always sum to 3,071 because of missing data. 
 
Overall 3,285 interviews were conducted at Year Three.  After again eliminating 
telephone and surrogate interviews, there were a total of 2,875 participants in the Year Three 
assessment.  An additional 17 participants had incomplete data on the loneliness measure 
(typically due to problems in cognitive functioning) and were dropped from the analyses, 
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leaving 2,858 or 93% of the participants from the Baseline interviews with loneliness scores 
at Year Three.  The average age of participants at Year Three was 76.87 years (range, 67-104 
years), and 64% of the sample were women.  Fifty-two percent of the Time 3 sample were 
married and most of the remaining participants were widowed. 
Table 5 
Descriptive Statistics for Participants at Baseline 
Variable M SD Range 
Group Membership 1.88 0.72 0-3 
Religious Attendance 1.92 0.56 1-5 
ADL 0.14 0.66 6-12 
Mental Status Composite 9.82 1.11 9-15 
Health 2.13 0.79 1-5 
Hearing 6.24 3.66 7-23 
Vision 1.13 0.47 0-4 
Sleep Dysfunction 3.41 2.07 0-10 
Depression 2.88 2.97 11-27 
Number of Living Children 2.58 2.10 0-17 
Number of Close Relatives 4.69 6.06 0-50 
Number of Close Friends 2.78 3.38 0-15 
 
A total of 2,739 interviews were conducted at Year Six; 546 individuals dropped out 
between the Year Three and Year Six interviews.  After again eliminating telephone and 
surrogate interviews, there were a total of 2,228 participants from the Year Six assessment.  
An additional eight participants did not complete the loneliness measure and were not 
included in the analyses, leaving 2,220 participants (72% of the participants who completed 
the loneliness scale during the Baseline interviews).  The average age of these participants 
was 79.01 years (range, 71-100 years), and 66% of the sample were women.  Forty-six 
percent of the sample were married and most of the remaining participants were widowed.  
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The growth curve modeling analyses were restricted to individuals with complete 
data.  As noted by Russell et al. (1998), the most problematic variable in terms of missing 
data was income, with 17% of participants refusing to answer that question.  A total of 1139 
participants had complete data on all of the measures at baseline and participated in all three 
interviews over time.  This represents 37% of the 3071 participants who completed the 
loneliness scale during the baseline assessment and 51% of the 2220 participants who had 
complete data over time.  
Measures 
Demographic variables.  A number of demographic variables were assessed at 
baseline and each subsequent interview.  The measures included age, gender, education, 
income, marital status, and the participant’s household living arrangements. 
 Mental status.  Participants mental status was assessed using the 10-item Pfeiffer 
Short-Portable Mental Status Questionnaire (Pfeiffer, 1975) plus one additional question 
which asked respondents to give their mother’s maiden name.  That item was coded as 
correct if participants gave a name other than their own (unless a legitimate reason was 
giving for giving the same name); otherwise it was coded as incorrect.  All remaining items 
were also coded for being either correct or incorrect.  Sample items included, “What is the 
date today,” and, “Who is the President of the United States.”  The addition of the extra 
question allows the mental status measure to consist of a ten item measure because one item 
(i.e., “What is your street address”) was only asked after respondents indicated that they did 
not have a telephone number. 
 Physical health.  A number of measures of participant’s physical health status were 
administered as part of the baseline interviews.  Overall physical health was assessed using a 
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simple self-reported health question which asked participants to rate their overall health 
(response options were: excellent, good, fair, poor, and very poor).  Previous measures such 
as this have been shown to be accurate assessments of an individual’s health when compared 
to objective health assessments (Appels, Bosma, Grabauskas, Gostautas, & Sturman, 1996; 
Borawski, Kinney, & Kahana, 1996; Idler & Benyamini, 1997; Idler & Kasl, 1995; Idler & 
Kasl, 1991; Kaplan & Camacho, 1983).  I also used a set of items from the EPESE designed 
to assess the ability to perform 12 activities of daily living (ADLs) such as bathing, dressing, 
and eating (Katz et al., 1983) without assistance.   
 Visual impairment.  Visual impairment was assessed by first asking participants if 
they needed assistance (through glasses or contacts) with their eyesight; participants could 
also indicate that they were functionally blind.  The remaining questions were asked based on 
the answer to the first question.  They were asked, “When wearing your eyeglasses/contact 
lenses – or nothing if they indicated no visual help was needed – can you see well enough to 
recognize a friend across the street?”  Questions of this nature progressed until they were 
asked if they could read something as small as newspaper print. 
Hearing impairment.  Problems with hearing were evaluated through a series of 
twelve items.  Participants were asked if they wore a hearing aid or had in the past, if their 
family or friends believe they had a hearing loss, and how their hearing compared to 10 and 
30 years ago.  Finally, participants were asked a series of questions that were similar to those 
asked as part of the vision assessment.   That is, participants were asked how often they had 
difficulty hearing other individuals in a variety of ordinary settings with or without their 
hearing aids, such as talking on the phone or hearing people talk in a noisy restaurant. 
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 Sleep problems.   Participants were asked a number of questions about their sleep 
patterns, which included what time they went to bed, what time they woke up, if they felt 
rested after a night’s sleep, what problems they had going to sleep or waking up too early, 
and if they got so tired during the day that they needed to take a nap. 
Social contact and social support.  Measures of social contact were derived from 
assessments of participation in clubs or fraternal organizations.  Participants were first asked 
if they were a member of any such organizations.  If they were a member, they were then 
asked to indicate (a) the number of groups they belonged to, (b) the number of group 
meetings they attended in the previous month, and (c) the number of offices they held in 
these groups.  From these items a composite variable reflecting group involvement was 
created by standardizing and summing together responses to the measures. 
Participants’ social networks were assessed through a series of questions that first 
asked about aspects of their network (e.g., number of living children, relatives, close friends) 
and then attempted to ascertain how much support they received from each source.  To 
indicate the size of participants’ social network I used measures based (a) the number of their 
children who were living, (b) the number of relatives participants felt close to, and (c) their 
number of close friends.   
 Religion. In the section of items that asked participants about their club and 
organizational group activities they were also asked to indicate how often they attended 
religious services or meetings on a scale that ranged from 1 (never) to 6 (more than once a 
week).  Participants were also asked their religious preference (e.g., Catholic, Protestant, 
Jewish, or other). 
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Loneliness.  A brief 4-item version of the revised UCLA Loneliness Scale (Russell, 
Peplau, & Cutrona, 1980) was administered to participants during the baseline interviews as 
well as during the Year Three and Year Six follow-up assessments.  These items were 
selected based on the item-total correlations from the full 20-item version of the loneliness 
scale, with the constraint that two positively worded (non-lonely items) and two negatively 
worded (lonely items) be included.  The reliability of the total score on this measure was .56.  
These items were embedded within the Center for Epidemiologic Studies - Depression scale 
(CES-D; Radloff, 1977).  For consistency, the response format for the loneliness items was 
simplified from the usual 4-point to the 3-point response format used for the CES-D, ranging 
from 1 (hardly ever) to 3 (most of the time).   
Depression.  Participants completed a modified 11-item version of the CES-D 
(Radloff, 1977) to measure depression.  The modified scale used three rather than four 
response categories.  In a pilot study, scores on this modified version of the CES-D 
correlated .95 with scores on the original measure (Kohout, Berkman, Evans & Huntley, 
1983).  The reliability of the total score on this measure was .54.  
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CHAPTER 4. 
RESULTS 
Overview 
 The results will be presented in three sections.  The first section will provide 
descriptive statistics for the sample on the loneliness scale.  The second section will discuss 
the loss of participants over time.  The final section will focus on tests of the hypotheses 
through structural equation modeling analyses. 
Descriptive Statistics for Loneliness  
 The total loneliness score was very similar at all three time points.  Scores ranged 
from 4-12, with higher scores indicating higher levels of loneliness.  Loneliness levels at 
Baseline (M=4.66, SD = 1.19) and Year Three (M=4.72, SD = 1.31) were virtually identical.  
Loneliness levels did increase slightly by the Year Six assessment (M= 4.96, SD = 1.40).  I 
compared these results with those found in Russell (1996) for a sample of individuals over 65 
years of age from Linn County, Iowa, for the same 4 items that were administered to the 
EPESE sample.  The four option response format that was employed with the Linn County 
sample was converted to the three option response format that was used with the EPESE 
sample.  The average score for the EPESE sample was 4.85, whereas the average score for 
the Linn County sample was 4.48.  The difference between these means was statistically 
significant, t (3295) = 4.59, p < .001.  Although significant, the magnitude of the difference 
in the means was not very large.  Cohen's (1988) d = 0.28, which represents a small effect. 
Loss of Participants Over Time 
As discussed previously, there were a large number of participants who dropped out 
of the study during the six year time span.  Loss of these participants may impacted the levels 
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of loneliness over time.  Figure 5 presents the levels of loneliness across the three time points 
based on the number of waves of assessments that were completed by the participant (i.e., 
Baseline, Baseline and Year 3, or all three waves).  Initial levels of loneliness were 
significantly different across the three groups, F (3, 2992) = 13.57, p < .001, with lower 
levels of loneliness at baseline reported by individuals with complete data over time.  
Figure 5 
Levels of Loneliness for Groups that Vary in the Number of Assessments 
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Levels of all other baseline variables were also compared for participants who 
completed all three waves of the survey and those who dropped out over time.  Individuals 
who completed all three waves were significantly different from those who dropped out on 
almost all variables.  Further analysis (Table 6) shows that there were significant differences 
between the individuals who died, individuals who dropped out, and individuals who 
participated in all three waves of assessments.   
40 
Table 6 
Comparison of Individuals with Complete Data versus Dropouts 
Variable Df F M SD 
Group Membership 1160 -2.97 *   
Died   1.72 0.73 
Dropped Out   1.77 0.67 
All Waves   1.93 0.72 
Religious Attendance 1160 2.17 *   
Died   1.99 0.72 
Dropped Out   1.81 0.39 
All Waves   1.90 0.52 
ADL Score 1160 2.78 *   
Died   0.29 1.00 
Dropped Out   0.13 0.63 
All Waves   0.09 0.53 
Mental Health Score 1160 1.99 *   
Died   10.07 1.33 
Dropped Out   9.53 0.97 
All Waves   9.76 1.02 
Overall Health 1160 1.42 *   
Died   2.42 0.89 
Dropped Out   2.04 0.63 
All Waves   2.05 0.76 
Hearing Score 1160 1.26 *   
Died   6.94 3.83 
Dropped Out   6.04 3.71 
All Waves   6.07 3.61 
Vision Score 1160 4.19 *   
Died   1.24 0.63 
Dropped Out   1.00 0.00 
All Waves   1.10 0.43 
Overall Sleep Dysfunction 1160 1.77 *   
Died   3.75 2.16 
Dropped Out   3.54 2.11 
All Waves   3.31 2.03 
Depression 1160 1.41 *   
Died   3.49 3.19 
Dropped Out   2.90 2.62 
All Waves   2.71 2.90 
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Variable Df F M SD 
Age 1160 3.38 *   
Died   77.48 7.00 
Dropped Out   71.02 5.17 
All Waves   73.73 6.17 
Gender 1160 27.34 *   
Died   1.50 0.50 
Dropped Out   1.73 0.45 
All Waves   1.66 0.47 
Income 1160 7.69 *   
Died   3.87 1.55 
Dropped Out   4.29 1.33 
All Waves   4.15 1.49 
Education Status 1160 1.84   
Died   2.33 1.35 
Dropped Out   2.59 1.28 
All Waves   2.42 1.31 
Marital Status 1160 1.54   
Died   2.25 1.46 
Dropped Out   2.00 1.41 
All Waves   2.16 1.44 
Number of Living Children 1160 0.774   
Died   2.50 2.19 
Dropped Out   2.71 2.27 
All Waves   2.61 2.07 
Number of Close Relatives 1160 6.23 *   
Died   3.94 5.34 
Dropped Out   4.35 4.97 
All Waves   4.90 6.26 
Number of Close Friends 1160 0.52   
Died   2.74 1.49 
Dropped Out   2.77 1.46 
All Waves   2.80 1.35 
 
*p < .05. 
Univariate Growth Curve Analyses 
 An initial set of growth curve analyses were conducted for loneliness and the three 
relationships measures that were assessed over time (i.e., at the Baseline, Year 3, and Year 6 
assessments of participants).  These preliminary analyses were conducted for two reasons.  
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First, to examine the fit of a linear growth curve model to the data over time.  It is possible 
that participants demonstrated a non-linear change on these measures over time.  So, for 
example, it may be the case that participants showed increases in loneliness from the 
Baseline to Year 3 assessments, followed by a decline in loneliness from the Year 3 to Year 6 
assessments.  Given that we have available data from three assessments over time, it can be 
very difficult to estimate a non-linear growth curve model.  Therefore, it was important to 
ascertain whether or not a linear growth curve model provided an adequate fit to each of the 
measures.  Second, assuming a linear growth curve model provided an adequate fit to the 
data it is also important to ascertain whether or not participants varied in the magnitude of 
their increases or decreases over time on these measures.  That is, individual differences in 
changes over time on these measures are necessary in order for these linear terms to both be 
related to the various predictor variables and (for the three relationship measures) for them to 
be predictive of changes over time in loneliness.  We therefore also tested whether or not 
there was significant variation between participants on the linear loneliness and relationship 
variables in these univariate analyses.   
 Loneliness.  The first step in the analysis of the loneliness variable was to conduct a 
repeated measures ANOVA to test (a) whether or not there was a significant mean change 
over time in loneliness for the sample, and (b) to evaluate whether the change over time for 
the sample as a whole was linear.  Average levels of loneliness were found to increase 
significantly over time, F (2, 2276) = 32.55, p < .01.    Means on the loneliness measure 
across the three time points are plotted in Figure 6.  As can be seen, there was an increase in 
loneliness over time from Baseline to Year 3 and from Year 3 to Year 6.  However, the 
magnitude of the change was greater over the last three years between assessments.  
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Consistent with this pattern the ANOVA results indicated that the linear, F (1,1138) = 50.72, 
p < .001, and non-linear, F (1,1138) = 10.49, p < .01, changes over time were statistically 
significant.  
Figure 6 
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A univariate growth curve for the three assessments of loneliness was estimated with 
weights for all three time points set to 1 to represent the intercept or Baseline level of 
loneliness and the weights for the linear term set to 0, 3, and 6 to represent the time of 
assessment in years.  This coding of the linear terms leads to a one unit of change on the 
linear term being equal to one year.  The linear growth curve model for loneliness was found 
to fit the data reasonably well, χ2 (1, N = 1139) = 10.44, p = .001, CFI = 0.98, RMSEA = 
0.09.  Examination of the growth components revealed that the average level of loneliness at 
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Baseline (M=4.62, SE = 0.03) was significantly different from zero (T = 141.95).  The 
average rate of change over time for the sample (M=.05, SE = 0.007, T = 7.05) also differed 
significantly from zero, suggesting there was an overall increase in loneliness over time. As 
expected, the initial level of loneliness varied significantly across participants (σ2=0.55, SE = 
0.08, T = 7.33) around the average initial level of loneliness for the overall sample. In 
addition, individual trajectories or rates of linear change over time varied significantly across 
individuals (σ2=0.01, SE = 0.005, T=2.15) around the average rate of linear change for the 
sample. Finally, initial levels of loneliness were unrelated to the rate of change in loneliness 
over time (r = .07).   
Given the lack of fit of the model including the linear term and the evidence from the 
analysis of variance of non-linear change in loneliness, the model was modified by adding a 
quadratic term.  Several changes were made so that model would be identified.  First, the 
covariance between the Intercept and Quadratic latent variables was fixed at zero.  Second, 
the error variances for the three measured variables were set to be equal.  This model was 
found to fit the data well, χ2 (1, N = 1139) = .08, p = .79.  However, the variance of 
participants on the latent quadratic term was found to be non-significant, (σ2=0.00005, SE = 
0.00013, T=.40706) 
In conclusion, it appears there is an average trend for loneliness to increase in the 
sample over time.  The fact that there is significant variability on the linear slope parameter 
indicates that some participants are becoming more lonely over time, other participants are 
remaining relatively constant in their levels of loneliness over time, and still other 
participants are decreasing in their levels of loneliness over time.  Given the lack of 
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variability on the non-linear or quadratic pattern of change over time I employed only the 
linear growth curve term in the subsequent modeling analyses. 
Number of living children.  The average number of living children was not found to 
change significantly over time, F (2, 2276) = .28, p =.76.    Mean scores on the 5-point scale 
ranged from 2.50 to 2.51, reflecting an average of three living children for the sample.  A 
univariate growth curve model for the three assessments of the number of living children was 
found to fit the data, χ2 (1, N = 1139) = .07, p = .79.  Examination of the growth components 
revealed that the average number of living children at Baseline (M=2.50, SE = 0.02) was 
significantly different from zero (T = 102.22), whereas the average rate of change over time 
for the sample did not differ from zero (M=.0009, SE = 0.0012, T = .7167). As expected, the 
initial number of living children varied significantly across participants (σ2=0.66, SE = 0.03, 
T = 22.15) around the average number of living children for the overall sample, whereas 
there was no variation across participants in the rate of change in living children over time 
(σ2=0.00).  Given the lack of change in the number of living children over time, I chose to 
employ only initial scores on this measure as a predictor of both initial level and change in 
loneliness over time.   
 Number of close relatives.  The average number of close relatives was found to 
increase significantly over time, F (2, 2276) = 50.28, p < .001.    Means on the close relatives 
measure across the three time points are plotted in Figure 7.  As can be seen, there was no 
increase in the number of close relatives from Baseline to Year 3.  However, there was an 
increase from Year 3 to Year 6.  A comparison of the time points indicated that the difference 
between Baseline and Year 3 was non-significant, F (1, 1138) = 0.00.  However, the 
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difference between Year 6 and the other two time points was highly significant, F (1, 1138) = 
97.25, p < .001. 
Figure 7 
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A univariate growth curve model for the three assessments of the number of close 
relatives was estimated.  Not surprisingly, the linear growth curve model was not found to fit 
the data well, χ2 (1, N = 1139) = 26.88, p < .001, CFI = 0.81, RMSEA = 0.15.  Based on the 
results of the repeated measures ANOVA, a second growth curve model was tested with the 
contrast between the Baseline and Year 3 assessments with the Year 6 assessment replacing 
the linear term.  (The error variances for the Baseline and Year 3 measures were estimated 
and the error variance for the Year 6 measure was set equal to the error variance of the Year 
3 measure in order for the model to be identified.)  This contrast model was found to fit the 
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data well, χ2 (2, N = 1139) = .70, p = .71.  Examination of the growth components revealed 
that the average number of close relatives at Baseline (M=3.07, SE = 0.03) was significantly 
different from zero (T = 120.02).  The average difference between the Baseline and Year 3 
assessments and the Year 6 assessment also differed significantly from zero (M=.14, SE = 
0.01, T = 9.88), indicating that there was an increase in the number of close relatives at the 
time of the Year 6 assessment.  The initial number of close relatives varied significantly 
across participants (σ2=0.35, SE = 0.04, T = 9.66); however, scores on the contrast variable 
(i.e., Baseline and Year 3 versus Year 6) did not vary significantly across participants 
(σ2=0.03, SE = 0.013, T=1.88) around the average rate of increase for the sample from the 
Baseline assessment.   
Given the lack of variability on the contrast between Year 6 and the preceding two 
assessments of the number of close relatives I chose to only employ initial scores on this 
measure as a possible predictor of both initial level and change in loneliness over time.  
Number of close friends.  The average number of close friends was found to increase 
significantly over time, F (2, 2276) = 58.72, p < .001.    Means on the close friends measure 
across the three time points are shown in Figure 8.  As can be seen, there was an increase in 
the number of close friends over time from Baseline to Year 3 and from Year 3 to Year 6.  
However, the magnitude of the change was greater over the last three years between 
assessments.  Consistent with this pattern the ANOVA results indicated that the linear, F (1, 
1138) = 110.16, p < .001, and non-linear, F (1,1138) = 8.56, p < .01, changes over time were 
statistically significant.  
A univariate growth curve model for the three assessments of the number of close 
friends was estimated.  The linear growth curve model was found to fit the data well, χ2 (1, N 
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= 1139) = 8.52, p < .01, CFI = 0.97, RMSEA = 0.08.  Examination of the growth components 
revealed that the average number of close friends at Baseline (M=2.84, SE = 0.04) was 
significantly different from zero (T = 77.72).  The average rate of change over time for the 
sample (M=.08, SE = 0.008, T = 710.85) also differed significantly from zero, indicating that 
there was a linear increase in the number of close friends over time. As expected, the initial 
number of close friends varied significantly across participants (σ2=0.38, SE = 0.10, T = 
3.82) around the average number of close friends for the overall sample. However, individual 
trajectories or the rates of linear change over time did not vary significantly across 
individuals (σ2=0.00) around the average rate of linear change for the sample.   
Figure 8 
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Based on the results of the repeated measures ANOVA, a second growth curve model 
was tested with the loading of the Year 6 close friends measure on the Linear latent variable 
freely estimated; this permitted the fitting of a non-linear change variable over time to the 
data.  This reflected a just-identified model, with the number of parameters that were freely 
estimated being equal to the number of degrees of freedom; as a consequence, the chi-square 
value for the over model was zero.  For the linear model, the weight of the Year 6 measure 
on the Linear factor was 6; for the present model, the weight was estimated to be 11.74, 
which was highly significant (SE = 4.09, T = 2.87).  Once again, however, the variance on 
this non-linear variable was zero, indicating that participants did not differ from one another 
in terms of the rate of change over time in the number of close friends.  Given the lack of 
variability on the linear and non-linear measures of change over time in the number of close 
friends, I chose once again to only employ initial scores on this measure as a possible 
predictor of both initial level and change in loneliness over time.  
Growth Curve Modeling Analyses 
 The next set of analyses were designed to test the model predicting both initial level 
and linear change in loneliness over time.  This model is shown in Figure 4.  The model 
included a number of demographic (age, education, gender, income), health and mental 
health (activities of daily living [ADLs], cognitive status, health status, hearing, vision, sleep 
problems, depression), and relationship (group involvement, frequency of church attendance, 
number of living children, number of close relatives, number of close friends, marital status) 
measures as predictors of loneliness.  An initial analysis tested the measurement model.  This 
model was found to provide a very good fit to the data, χ2 (17, N = 1139) = 35.28, p = .01, 
CFI = 1.00, RMSEA = 0.03.  Table 7 provides information on the correlations between the 
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predictor variables and the two growth components (i.e., the initial level or intercept and 
linear change in loneliness).  Note that all of the predictor variables had only a single 
measured indicator.  Therefore, these latent variables are identical to the measured variables.  
A number of the predictor variables were significantly related to initial levels of loneliness.  
Being female, greater problems performing activities of daily living (ADLs), reporting 
poorer health status, hearing problems, vision problems, sleep problems, and higher levels of 
depression were all associated with higher initial levels of loneliness.  Greater education, 
higher income, greater involvement in organized group activities, more close relatives, and 
being married were all associated with lower levels of loneliness.  Three predictor variables 
were significantly associated with linear changes in loneliness over the six year period.  
Being older, poorer cognitive functioning, and being married were all associated with a 
greater increase in loneliness over time.   
The next set of analyses tested the causal model shown in Figure 9.  This model was 
found to provide a very good fit to the data, χ2 (17, N = 1139) = 35.28, p = .01, CFI = 1.00, 
RMSEA = 0.03.  Note that this was a fully recursive model that included relationships among 
all of the variables in the model; as a consequence the fit of this model to the data was 
identical to that of the measurement model.  The causal paths from the predictor variables to 
initial levels of loneliness are shown in Table 8.  In combination these variables accounted 
for 54% of the variation in Baseline loneliness scores.  Reports of hearing problems and 
levels of depression were positively related to initial levels of loneliness, whereas 
participation in organized groups and being married were negatively related to loneliness at 
the Baseline assessment.   
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Table 7 
Correlations of the Predictor Variables with Initial Level and Linear Change in Loneliness 
Predictor Initial Loneliness Linear Change in 
Loneliness 
Age .06 .18* 
Education -.09* -.10 
Female .13* -.05 
Income -.22* -.01 
ADLs .08* .04 
Cognitive Status .00 .21* 
Health Status .26* .09 
Hearing .19* .03 
Vision .08* -.02 
Sleep Problems .23* .12 
Depression .68* -.07 
Group Involvement -.21* -.07 
Church Attendance .05 .00 
# Children -.01 -.05 
# Relatives -.12* .00 
# Friends -.08 .09 
Married -.29* .18* 
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Figure 9 
Structural Model Results 
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Table 8 
Results for the Prediction of Initial Levels of Loneliness 
Predictor b SE T β 
Age -.03 .03 -1.02 -.04 
Education .00 .03 .15 .01 
Female -.01 .03 -.21 -.01 
Income .00 .03 .09 .00 
ADLs .02 .03 .59 .02 
Cognitive 
Status 
-.04 .03 -1.38 -.05 
Health Status .01 .03 .35 .01 
Hearing .07* .03 2.31 .09 
Vision .02 .03 .57 .02 
Sleep Problems -.06 .03 -1.82 -.07 
Depression .50* .03 14.41 .64 
Group 
Involvement 
-.10* .03 -3.39 -.13 
Church 
Attendance 
.03 .03 1.02 .04 
# Children -.01 .03 -.47 -.02 
# Relatives -.02 .03 -.81 -.03 
# Friends -.01 .03 -.51 -.02 
Married -.16* .03 -4.80 -.20 
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Table 9 
Results for the Prediction of Linear Change in the Level of Loneliness 
Predictor b SE T β 
Age .02* .01 2.95 .20 
Education .00 .01 -.56 -.04 
Female .00 .01 .64 .05 
Income .00 .01 .02 .00 
ADLs .00 .01 .29 .02 
Cognitive 
Status 
.02* .01 2.66 .17 
Health Status .01 .01 1.26 .09 
Hearing .00 .01 -.40 -.03 
Vision .00 .01 -.64 -.04 
Sleep Problems .01 .01 1.83 .13 
Depression -.02* .01 -1.97 -.14 
Group 
Involvement 
.00 .01 -.58 -.04 
Church 
Attendance 
.00 .01 -.06 .00 
# Children -.01 .01 -1.01 -.06 
# Relatives .00 .01 -.32 -.02 
# Friends .01 .01 1.02 .07 
Married .03* .01 3.26 .23 
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The causal paths from the predictor variables to changes in loneliness over the 
subsequent six year period are shown in Figure 9 and Table 9.  In combination these 
variables accounted for 16% of the variation in loneliness changes over time.  Older age, 
better cognitive status, and being married all predicted greater increases in the loneliness over 
time, whereas higher levels of initial depression predicted greater decreases in loneliness 
over time. 
Additional Analyses of Marital Status and Changes in Loneliness 
As expected being married was negatively related with initial levels of loneliness (β = 
-.20).  Surprisingly, however, individuals who were married also were found to increase 
more rapidly in their loneliness over time than individuals who were not married.  Figure 10 
presents information on the relationship between being married and loneliness over time.  As 
can be seen, there was a relatively large difference in loneliness between those who were 
married and those who were not at Baseline; being married was found to account for 4% of 
the variance in loneliness at baseline.  However, there was a greater increase from Baseline 
to Year 6 for those who were married.  On average married participants increased .39 points 
in loneliness over this six year period, whereas those who were not married increased .14 
points in loneliness over this same time period.  As a consequence marital status only 
accounted for .7% of the variance in loneliness at Year 6.   
Why might this greater increase in loneliness among those participants who were 
married have occurred?  One possibility is a form of regression toward the mean.  That is, the 
level of loneliness reported by married participants at the time of the Baseline interviews may 
have been so low that there was only one direction for their scores to change.  Consistent 
with this explanation, over three-fourths of the married participants received the lowest score 
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on the loneliness scale at the time of Baseline assessment; this decreased to 60% of married 
participants at the time of the Year 6 assessment.     
Figure 10 
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Another possible explanation is that some of those participants who were married at 
Baseline may have become widowed over the next six year period, leading to an increase in 
loneliness for the married group as a whole.  Indeed, 184 of the 722 married participants 
(25%) became single over the six year period.  In most cases this was due to their spouse 
dying (n = 135); for the remaining 49 cases they became separated or divorced.  Analyses 
were conducted examining loneliness over time for these three groups of participants:  (1) 
those not married at Baseline; (2) those married at both Baseline and Year 6, and (3) those 
married at Baseline who were not marred at the time of the Year 6 interviews.   
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Figure 11 
Marital Status and Loneliness Over Time 
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The results of these analyses are presented in Figure 11.  As can be seen those 
participants who were married at Baseline but either were widowed, divorced, or separated 
by the Year 6 interview were indeed lonelier at baseline than participants who were married 
over the six year period.  However, the rate of change in loneliness for these two groups of 
participants over this period of time was parallel.  Furthermore, if we restrict the analysis to 
participants who were unmarried and married during this entire six year period of time we 
continue to find a steeper increase in loneliness over time among those who were 
continuously married.  Clearly, an interesting topic for future research is understanding the 
reason for this more rapid increase in loneliness among older individuals who are married.  It 
is possible that a number older adults who remain married are thrust into a caregiving role for 
an ailing spouse.  Research has shown that caregivng places a great deal of strain on the 
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caregiver (Wright & Aquilino, 1998), which could help explain the increased feelings of 
loneliness reported by married adults over time. 
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CHAPTER 5 
DISCUSSION 
Overall the average loneliness score for this sample was 4.48, indicating generally 
low levels of loneliness among participants.  Loneliness levels remained relatively consistent 
through the baseline and Year Three assessments, but did increase slightly by the Year Six 
assessment.  There was also significant variability around both the initial average level of 
loneliness and the average change in loneliness over time, indicating that some individuals 
changed more or less over time than the average for the sample. 
Results by Hypotheses 
The first proposed hypothesis was that increasing age would be positively associated 
with initial levels of loneliness and degree of change in loneliness over time.  This hypothesis 
was partially confirmed.  Age was negatively associated with initial levels of loneliness (β = 
-.04) although not significantly.  In contrast, age was positively and significantly associated 
with change in loneliness over time (β = .20), indicating that older participants demonstrated 
a greater increase in loneliness over the subsequent six year period. 
The second hypothesis was that gender would be unrelated with either initial levels of 
or change in loneliness over time.  The results supported these two hypotheses.  Being female 
was not significantly associated with either the initial level of loneliness (β = -.01) or the rate 
of change in loneliness over time (β = .05).  These results indicate that female participants 
were initially slightly less lonely than male participants but increased slightly less in 
loneliness over time.   
The third hypothesis was that level of education would be negatively associated with 
initial level and change in loneliness.  Education did not have a significant effect on either 
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the initial level of loneliness (β = .01) or the change in loneliness over time (β = -.04).  The 
fourth hypothesis was that level of income would also be negatively associated with both 
initial level and change in loneliness.  Income did not have a significant effect on initial 
levels of loneliness (β = .00) and had no effect on loneliness over time (β = .00).  These 
results indicate that these two indicators of socioeconomic status (SES) had no effect on 
levels of loneliness at the time of the baseline assessments or on the change in loneliness over 
time. 
The fifth hypothesis was that being married, having a larger social network, and 
having more children would negatively predict initial levels of loneliness.  Being married 
was found to be negatively related to initial levels of loneliness, but was associated with a 
greater increase in the loneliness over time.  It was also predicted that the number of close 
friends would be negatively associated with initial levels of and change in loneliness over 
time. The number of living children (β = -.02), the number of close relatives (β = -.03), and 
the number of close friends (β = -.02) were not significantly associated with initial levels of 
loneliness.  The number of living children (β = -.06), close friends (β = .07), and close 
relatives (β = -.02) were also not significantly related to the change in loneliness. 
The sixth hypothesis was that greater religious involvement would be negatively 
associated with both initial levels and change in loneliness.  This hypothesis was not 
confirmed.  The frequency of attending religious services was not significantly associated 
with either initial levels of loneliness (β = .04) or the change in loneliness over time (β = 
.00). 
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The seventh hypothesis was that increased cognitive impairment would be positively 
associated with both initial levels and change in loneliness.  This hypothesis was partially 
supported.  Greater cognitive impairment was not significantly related to initial levels of 
loneliness (β = -.05) but was significantly associated with the change in loneliness over time 
(β = .17).  Thus, participants who were more cognitively impaired at the time of the baseline 
assessment showed a greater increase in loneliness over time relative to participants who 
were less cognitively impaired. 
The eighth hypothesis was that better self-reported health would be negatively 
associated with loneliness whereas problems performing ADLs, having a hearing or visual 
impairment or sleep problems would be positively associated with loneliness.  In contrast to 
predications, self-reported health status was positively associated with initial levels of 
loneliness (β = .01) and the change in loneliness over time (β = .09); however, these 
relationships were not statistically significant.  Ability to perform ADLs was not found to be 
significantly associated with initial levels of loneliness (β = .02) and the change in loneliness 
over time (β = .02).  Vision problems were not significantly associated with either initial 
levels of loneliness or the change in loneliness over time (β = .02 and -.04, respectively).  
Hearing problems were significantly associated with initial levels of loneliness (β = .09) but 
not with the change in loneliness over time (β = -.03).  Finally, sleep problems were not 
significantly associated with either initial levels of loneliness or the change in loneliness over 
time (β = -.07 and .13, respectively).   
62 
Integration of Findings  
There are very few longitudinal studies which have examined loneliness as well as 
social contact and changes in life conditions.  Therefore, the possibility of making broad 
comparisons with other studies is limited. 
 The results of this investigation did confirm what a number of other studies have 
found previously.  For example, age does appear to be associated with loneliness both 
initially and over time.  Most researchers propose that older adults are more likely to report 
higher levels of loneliness (Barretta, Dantzler & Kayson, 1995; De Jong-Gierveld, 
Kamphuis, & Dykstra, 1987; Ernst & Cacioppo, 1999; Fees et. al., 1999; Fischer & Phillips, 
1982; Holmen, Ericsson, Andersson, & Winblad, 1992; Jylha, 2004; Rokach, 1989).  Other 
researchers propose that age may be associated with loneliness but not in a linear manner 
(Andersson, 1998). 
Gender is perhaps the most controversial variable associated with loneliness.  Some 
studies have reported that men are more lonely than women (Andersson & Stevens, 1993; 
Chang & Yang, 1999) but many studies have reported the opposite (Clark & Anderson, 1967; 
Holmen, Ericsson, Andersson, & Winblad, 1992; Jylha, 2004; Kivett, 1979).  The present 
study found no significant association between gender and loneliness. 
Previous research seems to indicate that loneliness is more prevalent among less 
educated and lower income groups (Andersson, 1998; Harvey & Bahr, 1974; Mullins & 
Mushel, 1992; Page & Cole, 1991; Chang & Yang, 1999).  These findings may be related to 
income or SES, given that individuals with lower educational levels are more likely to be 
working at lower paying jobs.  The present study did not find education or income to be 
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significantly associated with either initial level of loneliness or change in loneliness over 
time. 
Marital status has been shown to strongly affect loneliness among older adults.  
Several studies have found that married adults are less lonely than either widowed, separated, 
or single adults (Jylha, 2004; Rokach & Brock, 1997).  The present study confirmed those 
findings.  Somewhat surprisingly, however, married adults became more lonely over time 
than widowed, separated and single adults.  Additional analyses of these data failed to reveal 
the reason for this counter-intervention association.  An important topic for future research 
concerns why such an association between marital status and change in loneliness over time 
may have been found in this study. 
Having close friends has been shown to decrease loneliness in a number of studies.  
Frequent social contact, such as with neighbors or friends, have also been found to decrease 
feelings of loneliness (Andersson & Stevens, 1993; Berg, Mellstorm, Persson, & Svanborg, 
1981; Essex & Nam, 1987; Mullins, Johnson, & Andersson, 1989; Russell, Peplau, & 
Cutrona, 1980).  A number of studies have also found that older adults who do not have 
children report higher levels of loneliness (Linnemann & Lenne, 1990; Mullins, Elston, & 
Gutkowski, 1996), whereas other studies have found no such association (Koropeckyj-Cox, 
1998; Mullins & Mushel, 1992; Zhang & Hayward, 2001).  The present study did not find 
significant associations between the number of children, close friends, or close relatives with 
either initial levels of loneliness or change in loneliness over time. 
Religious involvement has been hypothesized to be associated with both the social 
and emotional aspects of loneliness.  Religiosity has previously been shown to be related to 
loneliness (Ellison, 1983; Johnson & Mullins, 1989; Paloutzian & Ellison, 1982).  
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Specifically, the social aspects of church attendance have been found to lower levels of 
loneliness (Johnson & Mullins, 1989).  Some studies, however, have not found a relationship 
between loneliness and religious involvement (Bondevik & Skogstad, 2000).  The present 
study did not find a significant relationship between the level of religious involvement and 
initial levels of or change in loneliness over time. 
Most research has found that cognitively impaired older adults are more likely to be 
lonely than non-cognitively impaired adults (Ryan, 1998).  The present study did not find a 
significant association with initial levels of loneliness but did find a significant relationship 
with the change in loneliness over time, with better cognitive functioning being associated 
with greater increases in the loneliness over time.  As was true for marital status, it is unclear 
why individuals who have better initial levels of cognitive status would demonstrate a more 
rapid increase in the loneliness over time.  Future research should also examine why this 
negative effect of cognitive status on changes in loneliness may have occurred. 
One of the most stable findings in the literature is that declines in health status are 
associated with increases in loneliness (Holmen, Ericsson, Andersson, Winblad, 1992; 
Kivett, 1979; Mullins, Elston, & Gutkowski, 1996; Mullins, Johnston, & Anderson, 1989; 
Mullins & Mushel, 1992; Tijhuis, De Jong-Gierveld, Feskens, & Kromhour, 1999; Wenger, 
Davies, Shahtahmasebi, & Scott, 1996).  Several studies have examined the link between 
ADL status and loneliness (Berg, Mellstrom, Persson, & Svanborg, 1981; Kivett, 1979).  
Several studies have shown that having a hearing impairment is related to loneliness (Chen, 
1994; Dugan & Kivett, 1994; Kivett, 1979; Kramer, Kapteyn, Kuik, & Deeg, 2002).  
Researchers have also examined the effects of visual impairment on loneliness and found that 
self-rated vision was an important predictor of loneliness (Kivett, 1979; Barron, Foxall, Von 
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Dollen, Jones, & Shull, 1994).  In the present study, no significant associations were found 
between self-reported health status, ADL function, vision problems or sleep problems with 
either initial levels of loneliness or the change in loneliness over time.  Hearing levels were 
significantly associated with initial levels of loneliness but not with the change in loneliness 
over time.   
Limitations 
 There are several limitations to this study that should be noted.  First, a very brief 4-
item scale was used to measure loneliness.  As a consequence the reliability of the measure 
was poor, which may have negatively affected the magnitude of the relationships with other 
variables.  The full 20-item UCLA loneliness scale would have been a more sensitive 
measure of loneliness in this sample of older adults.  The reduced number of items and the 
simplified response format resulted in a sample of older adults who reported very low levels 
of loneliness with very little variability in loneliness scores.  This may have lessened the 
relationships that were found between loneliness and other variables.  Second, there were a 
large number of participants who either dropped out of the study, died, or were unable to be 
included in the final analyses due to missing data.  There were significant differences 
between individuals who completed all three waves of the study in contrast to those who 
dropped out of the study or died.  Third, the EPESE dataset was collected in a rural setting in 
Iowa which may limit our ability to generalize the results to older adults in other settings.  
All study participants included in the analyses were also white, raising additional questions 
concerning the generalizability of the findings to non-white older adults. 
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Directions for Future Research 
There are several possible directions for future research on loneliness among older 
adults.  Loneliness among older adults is a critical area of study, especially given the rapid 
growth of that segment of the population.  Additional work should be done on changes in 
loneliness over time to assist in the development of  loneliness interventions.  The findings of 
this study show the importance of a number of factors in influencing loneliness among older 
adults.  There are also counter-intuitive results concerning the effects of being married and 
higher levels of cognitive functioning on changes in loneliness over time that need to be 
further investigated.  Given the rapid growth in the number of older adults in this country and 
the negative consequences of loneliness (e.g., admission to a nursing home, mortality), this is 
a topic that needs to be more fully explored.  As Orson Welles once stated, “We're born 
alone, we live alone, we die alone. Only through our love and friendship can we create the 
illusion for the moment that we're not alone” (Andrews, Biggs, Siedel, 1996).    
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